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Sl^yM^Aodm krobtal Materials 

C ! 0 •> i'N ^ * i I ' 5 S ^ b •> <. \ 

sO S Vt $2 , »v O \v, v v. <- . v I 

by reference 

5 , < - ^ * ^ 

This ksventioa relates to light stabilized aatuamrobmi mamoials ami methods of 
preparing aatumcrehiai polymers for aae m wound dressings arid medical devices. 



10 LAO 

traumatic for the padent and car-; si goiScaatly increase treatment, costs and time, * t 3 i hi \ 
i ^ s t If > * <- n i 4 

aoujuHolion with of wound dressings, or the use of other medical devices. Examples of such 
1 v.t *. i ' k v <- s i u o i 1 j > o oOi i »i! J a\ 

15 oiu 1'his can b 1 ed b he use of k \ 

It s \n ns ho chad i robia 
i ^ v u devices such as wound dressings, ostomy appliances and others. One such 

!»!H M . 5 - v I ' v J. a'.xJ fj! S iiOO v e , v t >s * It 

2b used iu the fabrication, of such, devices. A problem vahh siS vermomamnm mamriais is > > tbey 
, typicahy seasiih/e to light winch causes uncontrolled m i i > of the Silver- containing 
material Numerous effons have been made to reader sued materials photostsbim however 
h is s d u > ma vm as it s a 

hydrophobe, amphoteric ami anionic polymers. Tibs is especially true where saeh polymers are 
25 used iu medical devices, Accordingly, improved light asm siiver-comaabng polymers 
sod methods bar their i ik have beea sought, 

< x ^ b a 4 > v ,>e be 

s i , In < ! - s s ul U 

However, this process requires ab i 1 < i 

, - > w as u 
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K s a en s ! ! l ) s i s W t <. f s\t , \ t ^ 

coaling alters the dimes&ion of the medical device. Such dbaagos m sisses of medical devices 
sm v tm n 1 ! s t ( * v poC^V *»S 

U.S. Patent No. 5,326,567 desenbea methods of making ailwvmoofaiomg compositions 
for ww in medical op' , i The composuiorw contain acrylic p s , polymers such as 
polyethylene glycol and are coupled with silver nurate ■Pveu:,. bus system Is only suitable 

I l < i IA i 1 wt 'M v i< ( v 5 o ! ^ n 

t tfo to be n O s robust to survive steribaaboo, which s essential for wound 
dressings. Additionally, this system is unsuccessfobwheo applied to fibrous or hydroootoid 
wound dressings, 

P P" t i \ i ^ n M , oV v S Ob ,! 

I Uf.CS , , , d KUfi i. "wMb 

icnvlty cfihe Niivyi >^ 
problematic wbh respect to the safety of fluoride compounds < contact vah wounds, 
particularly using concentrations of fluoride compounds that would be required to achieve 

\ ' ' 1 ' ) I J 1 . w . W 

(FVp/SSD) bydrogef dressing's, where die gel is formed by s.uibzmg electron beam irradiation 
to crosslink the PVP. Photosifo.iiir;atiou is reportedly provided adding magnesium trisilieate to 
the gel, ami preferably by also e ami k ilus process 

requires specialised equipment to carry out the beam Irradiation. Further, this process uses a 
bydrogei and therefore -would be mcoemadble with other wound dressing types and 
teckmbmies, 

WO 00703973 describes stabilized antimicrobial, composmom eonrainhm silver for use 
sn ha c dressings. The silver is in. the form of a cooudev vath a primary, secondary or 
tertiary ammo and the oompies o assocsbed !o one or more Imdrephdw polymers, However, 
thee shod of pro e 1 ts, thai can be proc ; am srs t 

tom\4e *fo uv 1 p t \K i ^ u 
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adhesive matrix, sutlers u iow avadabiiity o - r This system is i m bk for 

! I * S s 1 i. S. 1,1 

S ! \ ^ f I W J * « « 

for topical use or wound case and which exhibit suppression of light instability. The 

,i ;i 1 i t s U \fi aW d > K 1 Ki1 

\ divU i s S , v x \ 0 t -.i f 

resultant product has been foesd be susceptible to darkenlog doe to the reduction of the stive*' 
compound to metallic silver, hurtheo the use i e v \c such as titanium oxide as 
a support is t > desirable in wound headug products because the pardctdates are t 1 ? > 
10 be foreign, bodies and rousi be removed. 

I ' ^ < \» t s o ^ v n 

nnm t n , o i f i 

tissue so a.a v ^ o n so dot) solution or snspeo.si.on.. Wink the ammonium solution is reported 
to increase ibo concentradoa of silver which, ears be incorporated into the dressing, 

1.5 pho o s ii sn is not f d and is unlikely. Further, this process uses h tissue as 

t,»^tij la so voi tvh 

la accordance with i present s i n i n a novoi method for the preparation of light 
stabilized < - o v ? hydroptulio amphoteric and anionic polymers is disoinsed. This 
u < 5 >\ describes simple end inexpensive methods for the preparation of sued polymers that 

2D pso » > 1 e ' ^ , ^ ^ , is. od h<m u 

i tily steal 



.ebmggeev^ 

The present so.veut.lou a directed as nmtbods of preparing a material wised contains one 
25 or more hydrophibc, amphoteric or anionic polymers, where the marehsh has asitimicrobial 
activity, dr - \ tee materna cooraloiog die polymer(s) is used in a medical device, a 

VU 1 ! i O i \l >. T n ! I. s i 1 

'e j c > - , ch I oon w ad\ on^ooas 

>veri - v. o e s , s ? ppii 1 to -water sol lean ate* eil 
30 materials. 
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>fMi^ IvOv K ' «- "v ! IvO S , NhKv'l - a V.V. U 0 0 4 Sol t t 

formed by >! in water with h organic solvent. The q?rugby of sliver should be ^ oot to 

0 O } t-k t ! ? < i C >. M f ^ V < i 

5 S[ <■ ! ^! s ! J I S i v S X i 

M \ ' SS t ?! ! ^ ^ 

v! ! ( 1 > < > V , ^ , ' 

Other appropriate source;? of silver mclode but are not limited to aey simple water and/or 

ik > s ! I , 

10 ,M 1 i < ! < U ' * \ k>O.C.'!}V! ill. 

toe decree silver > u , < « ^ During or after the period oeterein the v m > k subjected to 
the solution, tbe pc honor Is subjected to one or sore agents which facilitate the binding of the 

! i ?! m < , s 

thiostilphates, cMo.ri.des, and/or peroxides.. 1 one preferred embodiment, the agent is aqueous 
15 tt <o o > 

The ?ev ran material is substantially pbotostabie upon drying of the material 
However, die , ,kn will dissociate to release the silver if the material ts 0 aY 

1 1 eotjog} 

20 oe o u , ' o?be? s f > >ed e 

medical-related materials. This gives tbe advantage that tbe osaienais exhibit 4 oo el 
activity while hong less susceptible to photo-degradation < I? Sech a light- 

stabilised rn.edi.cai material is particularly suitable tor use < wooed dressings, thai create a 

O? M \S 1 S >. ! hv-v ' ' t , < > ^ ,U(! 

25 wounds such as e'hroaic or acute wounds. Other medical materials w.blch benefit nam the 
methods described herein Include ostomy products, ostomy appliances, or other medical 
fm e d S ^\V\ , « ^ v v v ? s 

, 1 1 ?? h ! v ! 1 o ! is, cot ^ > ^ 

one or more hydrophhrc, aotpboteric or * \ wherein the polymers .have 

30 i > 1'. o lb tAi« i w^ I h > - ; 1 
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i !> u k e > t \ ^ ^ ■< WO 

94 6746, WO ,^" N d U.S. Patent N > 731 CS^ or those des< sd its WO 00/01425 
f IV I OH i\ ' ale \ t\o ae a s- » . i» hmd o? 

5 u f > < < } < , . X ^ < x o 

- • \ •> «* v » > i 0 tc. * 1 , > 1 i *• J W $ t 

"'oDettXAil J ?. l«otV -o i H'^vm n o ^rcf,»o 

suds. ! Cha'bof!ex rM (WO 95/1 9795). > v present mvergkm welbsuited for other materials 
K j < < < ! ^ v. ^ >. < x i i < b 

10 prior art because u is easily applicable it; water soluble and/or water ssvelbuhe materials. 
Polymers v ; «. for the present a - - >. - meiudo but are not ihuhed > 
polysaccharides or modified polysaccharides, polyvinylpyrrolidone, polyvinyl d, oaoh 
oh\n J t f ! , s vt i 

h eci I preferred embod <>s he po era costak <arbo> netb dmefCMs s 
15 t ! > \H > ! 

of'^ >o*h , i ( * , r o a a f/upo 1 < . ^ , »d mmto In 
other embodiments, the polymers contain gebthxroiag fibers o a r i sodium CMC, a&d 
■which can be iacorpcrated > wound dressings s-ocfj as Aquacel TK (CoavaTec, Skiflmaa, HI). 
1 the m < - v \ a solution is prepared eoutprising ae. orgastic solvent gad & 
20 t * ' (. | \ ' i viu 

v. *U i f hi hi \ '9ti.> ^ 

solvent/silver solution so as to incorporate the si; < into < polymer The treated polymer is 
subjected to one or mere regents such thai the siivef-contaMag material is made pbotostabie, 
and further where the silver will thereafter dissociate upon rehydration of the material. 
25 Uv.v k solve va 1 am, ^ U fo ^ oi u \ w eUsko?< 

ummdehata ocof homed m-mrta- < t << , 

raethax aeei m stop coho 

C , -., v. O < , ' [ ' 0 v 
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lactate, sliver bromide, silver acetate sil ver carbonate, silver iodide, silver citrate, silver lmmt% 
silver deouycfeuale, silver salicylate, silver w < e ; diver nam nsmu^ n ! >e 
i ! i <. i * ? 5 i v sted to an 

' i A i< i ,w - w 
5 v h < us - f , > < . * feaO\ ^KO ( 

fee vru 1 i *m eosverrtrst w: . : w\ a i he m ttenal n tx v v. * a > e fe - 
by weight, lor example, by weight of the resultant medical dressing. In some em bedim ems, the 
t * v. ! > -!!> s k „ N „ fe ^ fe i I \ 1 U t 

O i i <i > < < t W O > s ' ^ % v» 

30 the dressing Preferably, the concentration is the treatment solution is from 0.001 g/g ef 
h fe ,s t i N . e, | 1 ' x 

x 1 h, > feu o K , v » ' 1 ^ v , ! e i 

rather than fee neat organic solvent, feen added in an appropriate amount to give fee desired 

n UU 

IS Watej ssed i >i ew\ 

solubilization of silver befere addition of fee silver to the organic solvent. The amount of water 
should be sufficient such feat fee silver is adequately dissolved in solution, but not so much, to 

nm Willi s amounts fee can be pre n i 
suspension,, for example terming a reserve, amounts effective tor incorporation into the 
30 polymer should be in solution. Such amounts woold be easily nenvo.umfe.fe to those of 

i few ^ ! n t ^ tm < n > x e\ * tit, h'u 

no greater than 50/50 w/w of water to alcohol. 

The length of time that the materia! is subjected to fee solution is a period sufficient to 
incorporate fee deseed silver concentration into the polymer. Preferably, the material is 
25 subjected to the solution between. 1 and 120 minutes. In some embodiments, the feouhaifee 
,. bat! vh>eu fe 

and 45 minutes, in still other embodiments, the .incubation lame is between 1 0-60, 10-45, 15- 
v ^ fern >! femes! > fjc v. si uv e^p o * v ne , -< m \ uuk tUo 

fw <fe s i, i ofe em u dm m e A v I 

30 skill n 1 e an 
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preferably ambient temperatures are used. Different tgrnpexafcres can be used at different 

N > b V - ' , 

mi or after the period whareur the pohr&er is subjected to the sohuion. It Is 
5 subjected to one or more agents which facilitate < ' * ai Suitable agents kektde 
atvanusia ar :nenunv salts, thiosuiphates, chlorides, aod/or peroxides. Preferred agents are 
annsonhnn salts such as anunornara chloride, aaimoabet acetate, arnonsrihnn carbonate, 
<s n ! i m < s u v n > x s < » I 

!k chlorides. The agents can \ a ' include mixtures of the above salts. In t sue 
10 embodhnent, the agent is added to the treatment onxaue as aqueous ammonium salt solution 
\ b > u s « r > . o h i o evvp <1 

lb I tanti \ i v a - * an >- i oi c ' «ur.ti! 

being prepared and the total volume of solution. Preferably, the agent is present m a 
cu\< ( a !>1 «l s jftlie total vokum mu In 

15 the ooncaatratton of agent is between .01-25%, M-WA M»S%, .1-5%, .1-25%, .1-10%, 1- 
;5 J 'i l-H^.S^^^'t, 1 " v -r ^~ < o «h 1 

Once die facilitating agent is applied, treatrneet is <. t i for another period of time, 
c it an liliu i 5-30 minutes, or for a tune sutticiesi to allow plmtnsiabiBsatien to oeour, 
It is also an important, aspect of the present inveation that the silver is dissolved In an 
20 t u t -,-d, hbu l u x scwm - 1 in i ' >\ ;o \ ■ a: IhM f 

s , , \ , \ e ... no t 'ut P < . II h! < 

step of the process can either follow the silver-loading step or can be untuned during the course 
of dte filver-iosdine neg 

f so^ cu Ms vs - a > t 

25 , - d e i < g O U 

B) I i < 1 t t t, ion age of the eatsofi to the pdym wis 

silver ions. 

i he term gmekemMe ' ha purpose? of tec r ; e a u ear mar- h meant, Conlrolsod 

TO I i s W i O < i 
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! > L * i t si $ 

compound, 

; i d ' I *0 V.) H 

die ouior<?l vwl v ( 3U i s i x v \ ss 0 

5 Lw^sVXi > ^ « SSS \ s ! ^ Ws s , s i Ws. \\U 

available from ConvaTec, can be placed in, e.g., 1 27. 5ml of IMSAvmer (77.5:50 v/v) A silver 
onrat- solimonns > owned >r mst! vm v . isJv.d vu <uo ^stM-iu^o 
provide the desired final s i of hi die Aquacel m dressing (e.g. , 0.03 1 6 nfi 

,ir t l l K 1 !!' . \ t s > 1 s > s 

10 I n ~> s "> ' 

^vfK>'M ir >oo'.>!' , < iKd; v-Vi 0. , d-d-s, w* . itekwa 

desired time, eg., 15-45 minutes Preferably after this silver treatment, sodium chloride ia a 
s u s i i n between 0.01 and 50% (preferably between I and 10%) is added to be 
:Mv'mk i i < 5 i v voulmued for -in 1 . w i 

15 5-30 mieui.es. 

\ i 1 x wound i sstn s having between I and 5% by dressing weight of silver have 
been found to be photosiahle and possess excellent antimicrobial activity. Pro-dim, irradiation 

d\Si ' I ! ^s ~ V v ' 1 - S 

AM publications aad references, ineiudmg but not limited to patents and patent 1 
20 applications, cited is < - specification are .herein incorporated by mereace in their entirety as 
if each individual publication or reference were specifically and individually indicated to be 

S X » S C , S v i 
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What h claimed is; 

1 . A method of preparing a mm eriai comprising a IwdropMlko amphoteric or 
anionic polgomr having ami.rmcr<mia; aebvity comprising the steps of 

fh) t < U ! v. > m ^ 

oi a quant ity sufficient to provide a desired silver concentration, m said material; 

b) 5 i s i n v t « n 

incorporate said » u < silver concentration n said pe'wee and 

c } subjecting said material, during or after step (b) to one or more agents 
^ i n f i« m - > v n - 

upon drymg of said material ooovprisiug the nil amphoteric or ruuonic polymer, but 
oh h \U< nm v ' - n , mo ft \ 

2. i v m * sv to 

3. m 1 wherein said m ferial s used i n 

4. lie method of claim. 1 wherein said material ia used in an ostomy devico. 

5. Hi l »JM |ui ^ ! i i i * t i ! w s lu tk 

6. \U > ! v5 n > 

<. jw i_<! m > ! i s n ' - ^ o s ^or o'Oim ri sd\ct 

acetate and/or mixtures of said salts. 

7. i > 1 i i d ^ \ , i 
of ammonium sales.. Ihiosuiphates, chlorides and peroxides. 

S. ! o ! n <m< 1 -> <. «. 
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9; re, ( ^nvJw/vi s iv v u 

chloride, aauooaauu acetate, anajsonium oarhormte, i jp sulphate „ Km v'ki of 
said salts. 

.u" i \ s ' ! s ^ ! ' > a polyvinyl alcohol a polyvinyl eiher, a 

^ \ u a poiyaeryiaie, a po;yacrylaside ; eohagcry or gelatin or mixtures (hereof 

11 s , 1 i i 

v v v f v. ^ v V ! alginate or matures thereof 

12. i I i < 

consisting >! J methylated spirit, denatured ethaaol ^ >) S acetone, > op 1 

aieohoi and cthastol 
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